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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle traveling controller 
with which a vehicle can arrive at the destination as scheduled and 
energy efficiency can be improved as well. 

SOLUTION: Destination and desired time of arrival are inputted from 
an information output terminal equipment 15 to a navigation ECU 3. 
The vehicle travels along with the course to the destination set by 
the navigation ECU 3. A schedule control part 5 discriminates the 
proceeding condition of a travel schedule. Based on a current 
position and present time, the estimated time of arrival is calculated, 
which is compared with the desired time of arrival. If the estimated 
time of arrival is earlier than the desired time of arrival, the vehicle is 
traveling two fast, so that a moving pace is regulated by suppressing 
the car speed. Thus, the vehicle arrives at the destination at the 
desired time and energy efficiency is improved as well. Oppositely, 
when proceeding is slow, the car speed is controlled a little higher 
and the moving pace is accelerated. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle traveling 
controller with which a vehicle can arrive at the destination as 
scheduled and energy efficiency can be improved as well. 
SOLUTION: Destination and desired time of arrival are inputted 
from an information output terminal equipment 15 to a navigation 
ECU 3. The vehicle travels along with the course to the 
destination set by the navigation ECU 3. A schedule control part 
5 discriminates the proceeding condition of a travel schedule. 
Based on a current position and present time, the estimated time 
of arrival is calculated, which is compared with the desired time 
of arrival. If the estimated time of arrival is earlier than the 
desired time of arrival, the vehicle is traveling two fast, so that a 
moving pace is regulated by suppressing the car speed. Thus, the 
vehicle arrives at the destination at the desired time and energy 
efficiency is improved as well. Oppositely, when proceeding is 
slow, the car speed is controlled a little higher and the moving 
pace is accelerated. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The car transit control unit carry out containing the transit control means adjust the migration pace 
approach to the destination and a car attains said migration plan by controlling car transit based on a planned 
[ to set up the migration plan to the destination and the destination of car transit ] setting-out means, a current 
position detection means, a current-time detection means, a progress judging means judge the progress 
situation of said migration plan based on the current position and current time, and the judgment result of a 
progress situation as the description. 

[Claim 2] It is the car transit control unit characterized by adjusting a migration pace by said transit control 
means's determining the target vehicle speed in equipment according to claim 1 based on the judgment result 
of a progress situation, and controlling a prime-mover output at least according to the target vehicle speed. 
[Claim 3] It is the car transit control unit characterized by making into the target vehicle speed the vehicle 
speed to which the energy efficiency of a prime mover becomes the highest when said transit control means 
had early progress in equipment according to claim 2 as compared with the migration plan and it is judged by 
the progress judging means. 

[Claim 4] The car transit control unit characterized by having the communication circuit which receives the 
data sent from the computer terminal in equipment according to claim 1 to 3, and said destination and said 
migration plan coming to hand from said computer terminal. 

[Claim 5] It is the car transit control unit which has a traffic information acquisition means to acquire the 
traffic information on the path to the destination, in equipment according to claim 1 to 4, and is characterized 
by said progress judging means judging said progress situation with reference to traffic information. 
[Claim 6] The car transit control unit determine the control parameter related to the migration pace at which a 
car approaches the destination, and carry out controlling car transit according to the control parameter which 
determined as the description so that it has a planned [ to set up the time of day wishing arrival to the 
destination and the destination of car transit ] setting-out means, a current position detection means, and a 
current-time detection means and a car may arrive to the destination at the time of day wishing arrival based 
on the destination, the time of day wishing arrival, the current position, and current time. 
[Claim 7] The car transit control unit characterized by having the communication circuit which receives the 
data sent from the computer terminal in equipment according to claim 6, and said destination and said time of 
day wishing arrival coming to hand from said computer terminal. 

[Claim 8] The car transit control unit characterized by having a traffic information acquisition means to 
acquire the traffic information on the path to the destination, and determining said control parameter with 
reference to traffic information in equipment given in either of claims 6 or 7. 



[Translation done.] 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** §^0^ th e worc j which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car transit control device which had the function of 
navigation equipment especially about the car transit control device which controls car transit means, such as 
a prime mover (an engine and motor) and a change gear. This invention is suitable for the car transit control 
unit which controls the vehicle speed. However, in this invention, a car transit control unit is not restricted to 
the equipment which controls the vehicle speed, but controls car transit (transit, a halt, travel speed, etc.) by a 
certain form, and just adjusts the migration pace at which a car approaches the destination. 
[0002] 

[Description of the Prior Art] Conventionally, various kinds of car transit control units were proposed, and 
almost all the present cars are equipped with the electronic formula transit control unit with development of 
computer technology. The conventional common car transit control unit controls car transit based on the 
output of various kinds of sensors with which the car was equipped. Therefore, the information which can use 
a control unit is restricted to information detectable by the sensor, i.e., the information which shows the 
situation that the car is faced. On the other hand, navigation equipment has the current position detection 
function and the map database. Navigation equipment can offer the information on a new class that a control 
unit was not able to be used until now, for example, the information about the location distant, distantly 
[ car ], to a car transit control unit. Then, the various proposals of the system containing a car transit control 
device and navigation equipment are made, and improvement in functional of the car transit control device by 
controlling car transit using new information is achieved. 

[0003] An example of this kind of equipment is indicated by JP,7-1 17524, A. With the equipment of this 
official report, a road grade is detected as a route configuration ahead of a self-vehicle by using a current 
position detection result and map data. Vehicle speed desired value is decided according to the inclination of 
a front route, and engine power is controlled according to desired value. Thus, improvement in the function of 
a car transit control unit is achieved by using navigation equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in many cases, the operator has the migration plan to 
want to reach by when where. However, in the conventional transit control unit, control which considered the 
distance and the arrival time of choice to the destination was not performed. Therefore, it may arrive to the 
destination early more nearly substantially than the arrival time of choice. In this case, even if it performed 
fuel-efficient transit which stopped the travel speed, it should have arrived to the destination at the time of 
day of choice. Therefore, it means that the operator had consumed the fuel beyond the need as a result of 
operating in a hurry vainly. Reversely, since the operator had set up the travel speed lowness, it may arrive to 
the destination at the time of day of choice. Thus, the conventional transit control unit cannot support planned 
achievement of an operator effectively, but has the room of amelioration about salability. 
[0005] As a reference technique, a migration schedule is transmitted to navigation equipment from an 
electronic notebook by JP,7-31 173 8, A. With navigation equipment, the optimal path to the destination shown 
in a schedule is searched for and set up. Moreover, the navigation equipment of JP,2-107917,A computes the 
duration from an origin to the destination based on map information or delay information. The limiting speed 
of each route shown in map information is used for calculation of a duration. Based on the computed 
duration, an operator is shown the time of day which a car should leave. Furthermore, the duration from the 
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current position to the de^^Biion is computed and displayed also after l^itart of a car. With these 
conventional techniques, annough navigation equipment performs processing relevant to a migration plan, it 
is not participating in control of car transit. 

[0006] This invention is made in view of the above-mentioned technical problem, and the object makes a car 
arrive at the destination as planned, and is to offer the car transit control unit which can also aim at 
improvement in energy efficiency by this. 
[0007] 

[Means for Solving the Problem] The migration pace approach to the destination adjusts and a car contains 
the transit control means attain said migration plan in the car transit control unit of this invention by 
controlling car transit based on a planned [ to set up the migration plan to the destination and the destination 
of car transit ] setting-out means, a current position detection means, a current-time detection means, a 
progress judging means judge the progress situation of said migration plan based on the current position and 
current time, and the judgment result of a progress situation. 

[0008] Here, although a "migration plan" has a time element and contains the time of day wishing arrival to 
the destination typically, it may also contain the time zone wishing arrival etc. The time of day wishing 
arrival may be given as time amount spent on migration, even if given at the time of day itself. A migration 
plan may also contain other elements further. For example, it is assignment of a course point, and course time 
of day and the route which should be used etc. 

[0009] In decision of a "progress situation", it is called for whether a car is in the location which a migration 
plan can attain favorably. For example, the duration from the current position to the destination is computed, 
and the attainment anticipation time of day to the destination is computed. A progress situation is judged by 
comparing arrival anticipation time of day with the time of day wishing arrival. If anticipation time of day is 
earlier than the time of day of choice, it turns out that a car approaches the destination too much early. In 
calculation of the above-mentioned duration, preferably, the suitable transit path to the destination is set up 
and the duration (the so-called travel time) when running in accordance with this setting-out path is found. 
Routing may presume the above-mentioned duration with reference to the map data of the current position 
and the circumference, without carrying out. Suitably, traffic information is acquired from an information 
centre etc. and arrival anticipation time of day is presumed more to the calculation value of a duration at 
accuracy reflecting delay information etc. 

[0010] According to this invention, the progress situation of a migration plan is judged by the progress 
judging means. A progress situation is judged by the comparison of the time of day wishing arrival, and 
arrival anticipation time of day in the above-mentioned example. Based on a judgment result, a migration 
pace is adjusted so that a migration plan may be attained. A migration pace is a speed which the car 
approaches toward the destination. A migration pace is dropped when progress is too early. Conversely, when 
progress is slow, a migration pace can pull up. Thereby, a car can be made to arrive to the destination as much 
as possible, as planned. 

[001 1] Preferably, vehicle speed control is performed as car transit control, and adjustment of a migration 
pace is realized by control of the vehicle speed. A migration pace is adjusted by this invention's setting like 1 
voice, and said transit control means's determining the target vehicle speed based on the judgment result of a 
progress situation, and controlling a prime-mover output at least according to the target vehicle speed. If the 
vehicle speed is controlled, a migration pace can be adjusted directly and easily. Since the vehicle speed may 
be lowered when it is especially judged by the progress judging section that progress is early, you think the 
energy efficiency of a prime mover as important and energy efficiency makes it run a car with the high 
vehicle speed. If it is an engine vehicle, the target vehicle speed will be set to the so-called fuel-efficient 
vehicle speed. For example, the target vehicle speed is set to 70km/h also by the route whose limiting speed is 
1 OOkm/h. Moreover, if it has the display or voice output function which can output various warning messages 
to the operator, it can notify of how the target vehicle speed should be set up. Thus, according to this 
invention, while being able to make a car arrive to the destination mostly as planned, improvement in energy 
efficiency can also be aimed at. 

[0012] In addition, in this invention, it is also suitable that a transit control device has the communication 
circuit which receives the data sent from the computer terminal, and receives said destination and said 
migration plan from said computer terminal. Thereby, a user can input the destination and a migration plan 
into a car transit control unit easily. 
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[0013] This invention 1 v^Jjmoreover, a car transit control unit [ like ^^Pplanned [ to set up the time of day 
wishing arrival to the destination and destination of car transit ] setting-out means, So that it may have a 
current position detection means and a current time detection means and a car may arrive to the destination at 
the time of day wishing arrival based on the destination, the time of day wishing arrival, the current position, 
and current time A car determines the control parameter related to the migration pace approaching the 
destination, and controls car transit according to the determined control parameter. 

[0014] "Control parameters" here is an engine output value, the throttle opening for an output control, the 
gear ratio of a change gear, the torque command value of an electric vehicle, etc. with regards to the 
migration pace of a car. Of course, two or more kinds of control parameters may be processed. Moreover, 
when this invention is applied to a hybrid car, the parameter which defines how which of an engine and a 
motor makes it operate is sufficient as a control parameter. 

[001 5] If the destination, the current position, and current time are known, the anticipation time of day which 
arrives at the destination can be presumed. If the time of day wishing arrival is compared with anticipation 
time of day, in order to arrive to the destination at the time of day of choice, it turns out whether a migration 
pace should be sped up or it should be made late, and a control parameter can be defined appropriately. As 
explained above, when making a migration pace late, it is good to determine that a control parameter can 
make energy efficiency high. Thus, based on the progress situation of a migration plan of this mode, a car can 
be made to be able to arrive at the destination mostly, as planned, and improvement in energy efficiency can 
also be achieved. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable operation of 
this invention is explained with reference to a drawing. Drawin g I is the block diagram showing the whole 
car transit control-device configuration. Navigation equipment 1 and the actuation control section 30 are 
united, and a car transit control unit consists of these operation gestalten. 

[0017] In navigation equipment 1, navigation ECU 3 is controlling the whole equipment. Navigation ECU 3 
searches for and sets up the optimal path to the destination of car transit. Moreover, navigation ECU 3 
performs path advice for leading a car in accordance with a setting-out path. The schedule control section 5 is 
formed in navigation ECU 3 like a graphic display. Transit control characteristic of this invention is mainly 
performed by the schedule control section 5 by the navigation equipment side. The schedule control section 5 
functions as a progress judging means of this invention. Moreover, the transit control means of this invention 
is constituted by the schedule control section 5 and the actuation control section 30. 

[0018] GPS equipment 7 is connected to navigation ECU 3. GPS (global positioning system) equipment 7 
detects the current position using the electric wave sent from a satellite, and sends it to navigation ECU 3. In 
addition, with this operation gestalt, current position detection equipments other than GPS equipment may be 
used. Various kinds of current position detection equipments used for satellite navigation, autonomous 
navigation, or electronic navigation can be used. 

[0019] Moreover, the map data storage section 9 is connected to navigation ECU 3. The map data storage 
section 9 has memorized map data including a national traffic information, and has storages, such as CD- 
ROM, preferably. The data for a display used when performing a map display on a display are contained in 
map data. Moreover, the data for path planning for searching for and setting up the optimal path between a 
starting point and the destination are contained in map data. Furthermore, data (data for travel time 
calculation) required in order to presume the time amount (travel time) taken to run the point-to-point on a 
map are contained in map data. Each of these data is well-known things. The data for path planning and the 
data for travel time calculation may be unified. Reading appearance of the map data is carried out by 
navigation ECU 3, and they are used. 

[0020] Moreover, the receiver 1 1 is connected to navigation ECU 3. Navigation ECU 3 receives traffic 
information using a receiver 1 1 . A receiver 1 1 is equipment which receives an FM multiplex broadcast, and is 
equipment which receives the signal from for example, a road-side beacon. Delay information, road-repairing 
information, traffic restriction information, etc. are included in traffic information. In navigation ECU 3, in 
case path planning is performed using map data, traffic information is referred to. Moreover, traffic 
information is referred to also in the case of the calculation of travel time using map data. 
[0021] Moreover, the communication circuit 13 is connected to navigation ECU 3. The information printing 
terminal machine 15 is connectable with a communication circuit 13. The information printing terminal 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/21/2005 



Page 4 of 8 



machines 15 are an electi«^notebook and PHS (personal handicap pH^P system), and have memorized a 
user's schedule information^The migration plan is shown in schedule information and (1) depature point of 
the migration using a car, (2) departure time, (3) points of arrival, and the time of day wishing (4) arrival are 
contained in it. By directions of a user, schedule information is inputted into navigation ECU 3 through a 
communication circuit 13 from the information printing terminal machine 15. Navigation ECU 3 makes the 
destination of routing the point of arrival in schedule information. 

[0022] Moreover, the input device 17, the display 19, and the loudspeaker 21 are connected to navigation 
ECU 3. Various kinds of directions to the navigation equipment by the user are inputted into navigation ECU 
3 through an input device 17. A user can also input directions of the same content as the above-mentioned 
schedule information from a communication circuit 13. An input device 17 contains a joy stick, and switches 
and a voice recognition unit. A display 19 is controlled by navigation ECU 3 and displays the map for path 
advice. A map including the current position or the destination is displayed and a current position mark is 
displayed in piles on a map. The path to the destination is displayed in distinction from other routes. Various 
kinds of images (image for a destination input etc.) for supporting actuation of a user are also displayed on a 
display 19. Moreover, path advice and other advice are outputted from a loudspeaker 21. Including a voice 
synthesizer, navigation ECU 3 generates a sound signal and sends it to a loudspeaker 21. 
[0023] In addition, a clock 23 and a speed sensor 25 are connected to navigation ECU 3, from a clock 23, 
current time is inputted and vehicle speed data are inputted from a speed sensor 25. 

[0024] Next, the actuation control section 30 is explained. The actuation control section 30 contains an engine 
ECU 32 and a change gear ECU 34. The engine ECU 32 is controlling engine power by operating the 
electronic throttle 36. In addition, an engine ECU 32 also performs control of ignition timing etc. A change 
gear ECU 34 controls an automatic transmission 38, and makes a shift change etc. perform. A control 
command is inputted into the actuation control section 30 from navigation ECU 3. By the schedule control 
section 5 of navigation ECU 3, vehicle speed desired value (target vehicle speed) is defined, and in order to 
attain vehicle speed desired value, a suitable throttle opening and a suitable gear ratio are determined, so that 
it may mention later. A control command including this throttle opening and gear ratio is inputted into the 
actuation control section 30. According to the throttle opening into which the engine ECU 32 was inputted, a 
change gear ECU 34 is controlled by the actuation control section 30. Moreover, an automatic transmission 
38 is controlled according to the gear ratio as which the change gear ECU 34 was inputted. Thereby, the 
vehicle speed desired value set up by navigation ECU 3 is attained. 

[0025] Next, actuation of a car transit control unit is explained with reference to the flow chart of drawing 2 . 
First, a user connects the information printing terminal machine 15 to the communication circuit 13 of 
mounted navigation equipment 1 in a depature point. According to directions of a user, the schedule 
information which contains (1) depature point, (2) departure time, (3) points of arrival, and the time of day 
wishing (4) arrival from the information printing terminal machine 15 to navigation ECU 3 is inputted (S10). 
[0026] Navigation ECU 3 sets a point of arrival as the destination of path advice, and searches for and sets up 
the optimal path to the destination (SI 2). Reading appearance of the map data is carried out from the map 
data storage section 9, and it is searched for a path by the usual approaches, such as a Dijkstra method. Under 
the present circumstances, it is searched for the path (path which is too slow too early and does not have it) 
which can arrive to the destination at the as desired possible time of day using the travel time calculation 
technique. [ of arrival ] therefore, the time amount which lengthened departure time from the time of day 
wishing arrival, the travel time from a depature point to the destination, and ** — a path is set up so that it 
may ** about one time. For example, if during departure time and the time of day wishing arrival is short, a 
highway will have priority over a general path and will be chosen. If during departure time and the time of 
day wishing arrival excels reversely, the path which mainly passes along a general path will be set up. In 
addition, in the information printing terminal machine 15, as during departure time and the time of day 
wishing arrival is too brief and it has not said that routing is impossible, schedule information shall be created 
appropriately. 

[0027] After routing finishes, a user makes transit of a car start (SI 4). The schedule control section 5 sets up 
normal mode at the time of transit initiation. In normal mode, the schedule control section 5 does not output a 
control command to the actuation control section 30. Therefore, the actuation control section 30 performs the 
usual control according to actuation (accelerator actuation, and brakes operation, shift-lever actuation) of an 
operator. 
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[0028] Processing after repeatedly performed, whenever predeteHPed progress judging timing 

comes. Progress judging timing is a time of a car stopping for the waiting for a signal on a general path. 
Moreover, progress judging timing is a time of a car stopping at a service area or a parking area on a 
highway. Even when the car other than these is continuing running, progress judging timing is set up every 
predetermined time. 

[0029] In SI 6, the schedule control section 5 of navigation ECU 3 reads current time from a clock 23. 
Moreover, the schedule control section 5 reads the coordinate of the current position computed based on the 
output of GPS equipment 7 (SI 8), and reads the average vehicle speed (S20). The average vehicle speed is 
the average value of the vehicle speed of the past predetermined time, and is computed by navigation ECU 3 
based on the vehicle speed data obtained from a speed sensor 25. Furthermore, the schedule control section 5 
reads the newest traffic information which the receiver 1 1 received (S22). 

[0030] Next, the schedule control section 5 judges the progress situation of a migration schedule by S24, S26, 
and S28. Based on the input of S16-S22, the schedule control section 5 computes the travel time from the 
current position to the destination, and computes current time and the attainment anticipation time of day 
from travel time to the destination (S24). Reading appearance of the required map data is carried out from the 
map data storage section 9, and travel time is computed by the well-known approach using map data. The 
calculation precision of travel time is raised by using the delay information shown in traffic information. 
Moreover, the average vehicle speed shows a actual migration pace, and the presumed precision of travel time 
is raised by using this migration pace. For example, travel time is computed, assuming that the route under 
current transit continues running with the above-mentioned average vehicle speed. Moreover, the travel speed 
in the route it runs behind can be expected based on mean velocity, and travel time calculation based on a 
potential result can also be performed. 

[0031] The schedule control section 5 compares arrival anticipation time of day with the time of day wishing 
arrival (S26). If a difference (absolute value of a difference) of both time of day is below a predetermined 
threshold, it will be judged that arrival anticipation time of day and the time of day wishing arrival are in 
agreement. In coincidence, the return of the normal mode is set up and carried out (S28). Next, normal mode 
is maintained to the timing to which processing after S 1 6 is performed. In normal mode, especially the 
schedule control section 5 does not output a control command to the actuation control section 30 as 
mentioned above. In addition, when the change-over to normal mode from other modes later mentioned in 
S28 is performed, the schedule control section 5 displays the advice in which it is shown that a mode change- 
over is performed on a display 19, and outputs advice of this content from a loudspeaker 21. 
[0032] When arrival anticipation time of day and the time of day wishing arrival are not in agreement by S28, 
it is judged whether arrival anticipation time of day is a front [ time of day / wishing arrival ] (S30). If it runs 
at the pace of this as in YES, it will arrive at the destination earlier than the time of day wishing arrival. 
Therefore, it is better to drop the migration pace of a car. If a migration pace is dropped, it is suitable to 
control the vehicle speed lowness and to aim at improvement in fuel consumption. Then, the schedule control 
section 5 sets up fuel-efficient operation mode (S32). Here, when the change-over to fuel-efficient operation 
mode from other modes is performed, advice to that effect is outputted. A user can also refuse setting out of 
fuel- efficient operation mode by the directions input through an input unit 13. 

[0033] If fuel-efficient operation mode is set up, the schedule control section 5 will compute vehicle speed 
desired value, and will compute a throttle opening (S36). The fuel consumption of a car changes according to 
the vehicle speed. It can be told to a detail more that an engine speed and a gear ratio are decided according to 
the vehicle speed, and fuel consumption is decided by combination of an engine speed and a gear ratio. Then, 
vehicle speed desired value is made into the vehicle speed to which fuel consumption becomes the highest 
during setting out of fuel-efficient operation mode. However, even if it calls it the vehicle speed to which fuel 
consumption becomes the highest, of course, it is set as the value of the range which is satisfactory in 
consideration of a limiting speed, the minimum rate, etc. of a route under transit. And in order to attain 
vehicle speed desired value, a suitable throttle opening and a suitable gear ratio are searched for. In addition, 
it is desirable to create beforehand the table showing the vehicle speed with high fuel consumption, and the 
throttle opening and gear ratio for attaining that vehicle speed, and to prepare this table for navigation ECU 3 
for fuel-efficient operation. By the activity of a table, a suitable throttle opening and a suitable gear ratio are 
searched for easily and promptly. 

[0034] A control command including the throttle opening determined by S36 and a gear ratio is outputted to 
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the actuation control sect^MO from navigation ECU 3. According to flPFirottle opening into which the 
engine ECU 32 was inputted a change gear ECU 34 is controlled by the actuation control section 30 as 
mentioned above. Moreover, an automatic transmission 38 is controlled according to the gear ratio as which 
the change gear ECU 34 was inputted. Thereby, the vehicle speed desired value set up by S36 is attained. A 
gap arises in an operator's accelerator control input and the actual vehicle speed during fiiel-efficient 
operation mode setting out. For example, suppose that it got into the accelerator to extent out of which 
80km/h comes. However, the fuel consumption of a car presupposes that it is the highest at the time of 
60km/h. In this case, the vehicle speed is stopped by 60km/h according to the control command from 
navigation ECU 3. 

[0035] Vehicle speed control (S36) by the above fuel-efficient operation mode is continuously performed 
repeatedly until the progress judging timing which performs processing after SI 6 next comes. In addition, 
when it arrives at the destination, processing of drawing 2 is completed. 

[0036] On the other hand, if it runs at the pace of this as when arrival anticipation time of day is the back 
[ time of day / wishing arrival ] in S30, it cannot arrive at the destination at the time of day wishing arrival. 
Therefore, it is effective for it to be necessary to pull up the migration pace of a car, and to control the vehicle 
speed more highly for that purpose. Then, the schedule control section 5 sets up limiting-speed upper limit 
mode (S34). Here, when the change-over in limiting-speed upper limit mode from other modes is performed, 
advice to that effect is outputted. A user can also refuse setting out in limiting-speed upper limit mode by the 
directions input through an input unit 17. 

[0037] If limiting-speed upper limit mode is set up, it progresses to S36 too, and the schedule control section 
5 will compute vehicle speed desired value, and will compute a throttle opening. During setting out in 
limiting-speed upper limit mode, the target vehicle speed is set to the full speed of the route it is running. The 
current position is called for from the output of GPS equipment 7, and reading appearance of the full speed of 
the route where the current position belongs is carried out from the map data storage section 9. The throttle 
opening and gear ratio for attaining vehicle speed desired value are searched for. It is desirable to use the 
table which matched the vehicle speed, the throttle opening, and the gear ratio also here. A control command 
is outputted to the actuation control section 30, and vehicle speed desired value is attained by control 
according to a control command. Vehicle speed control (S36) in the above limiting-speed upper limit mode is 
also continuously performed repeatedly until the progress judging timing which performs processing after 
S16 next comes. When it arrives at the destination, processing of drawing 2 is completed. 
[0038] Moreover, when limiting-speed upper limit mode is set up, navigation ECU 3 re- searches for the 
optimal path to the destination. The depature point of a path searched is the current position. Re-retrieval 
searches for the path which can arrive to the destination for a short time most. The newest traffic information 
comes to hand using a receiver 1 1 , and it is used for path planning. When the path which can arrive at the 
destination more in a short time is found as a result of re-retrieval, the setting-out path used for path advice is 
changed. And the setting-out path after modification is displayed on a display 19, and setting-out path 
modification is told from a loudspeaker 21 to a user. In addition, the above-mentioned path re-retrieval may 
be performed also at the time of setting out of fuel-efficient operation mode. In this case, since the arrival to 
the destination may become slow from the present setting-out path, it is searched for the path which becomes 
fuel-efficient. 

[0039] By following the flow chart of drawing 2 explained above, a car transit control unit operates as 
follows in the transit process to the destination. First, normal mode is set up immediately after transit 
initiation. Therefore, vehicle speed control characteristic of this equipment is not performed. The progress 
situation of a migration schedule is judged by comparing arrival anticipation time of day with the time of day 
wishing arrival, whenever predetermined progress judging timing comes. If arrival anticipation time of day 
and the time of day wishing arrival are in agreement (below a threshold predetermined as mentioned above in 
the absolute value of the difference of both time of day), setting out of normal mode will be continued. 
[0040] When the migration pace to the destination is [ early and arrival anticipation time of day ] a front 
[ time of day / wishing arrival ] from anticipation, fuel-efficient operation mode is set up. And fuel-efficient 
transit which stopped the vehicle speed is performed. After setting out of fuel-efficient operation mode, since 
the migration pace of a car fell, suppose that the arrival anticipation time of day and the time of day wishing 
arrival were in agreement. In this case, normal mode is set up again. 

[0041] Moreover, the migration pace to the destination is later than anticipation, and when arrival anticipation 
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time of day is the back [ t^Hpf day / wishing arrival ], limiting-speed limit mode is set up. And a 

migration pace can pull upUy transit holding a limiting-speed upper limit. After setting out in limiting-speed 
upper limit mode, since the migration pace of a car pulled up, suppose that the arrival anticipation time of day 
and the time of day wishing arrival were in agreement. In this case, normal mode is set up again. 
[0042] Thus, fuel-efficient operation mode and limiting-speed upper limit mode are set up if needed on the 
way to the destination, and a car arrives at the destination at final almost as desired time of day. The 
difference of the time of day wishing arrival and the actual arrival time becomes [ whether it is equivalent to 
the threshold used by S26 of drawin g 2 for decision of coincidence of the time of day wishing arrival and the 
ETA, and ] rather than this threshold. However, when there are exceptional situations, such as too much delay 
and sudden traffic restriction, it removes. 

[0043] With this operation gestalt, even when an operator performs the same accelerator actuation so that it 
may illustrate to drawing 3 , it becomes the value from which the vehicle speed differed according to mode 
setting. A car is running a highway and the vehicle speed to which the fuel consumption of a car becomes the 
highest assumes the limiting speed of 60km/h and a highway to have been lOOkm/h. When a car stops at a 
service area (progress judging timing), processing of drawin g 2 is performed. When coming out of a service 
area, an operator assumes that the accelerator was broken in to the extent that 80km/h will come out, if it is 
usual. As shown in drawin g 3 , when normal mode is set up in (1) service area, the vehicle speed is set to 
80km/h as it is accelerator actuation. (2) When fuel-efficient operation mode is set up, the vehicle speed goes 
up only to 60km/h, but the vehicle speed is maintained after amounting to 60km/h. (3) When limiting-speed 
upper limit mode is set up, the vehicle speed rises to lOOkm/h exceeding 80km/h, and these lOOkm/h is 
maintained. In every mode, if an operator performs slowdown actuation, the vehicle speed will be slowed 
down according to actuation. In addition, a gear ratio is the 4th ** like a graphic display in every mode. 
About limiting-speed upper limit mode and fuel-efficient operation mode, the gear ratio is shown in the 
control command inputted into the actuation control section 30 with the vehicle speed. 

[0044] In the above, the suitable operation gestalt of this invention was explained. According to this operation 
gestalt, arrival anticipation time of day is computed and the progress situation of a migration plan is judged 
by the comparison with arrival anticipation time of day and the time of day wishing arrival. A migration pace 
is adjusted by the vehicle speed control according to the mode set up based on the judgment result. Thereby, a 
car can be made to arrive to the destination at almost as desired time of day. When especially judged with 
progress being early, energy efficiency can be improved by setting up fuel-efficient operation mode and 
stopping the vehicle speed. 

[0045] In addition, with this operation gestalt, the schedule control section 5 is formed in navigation ECU 3 
and one. This schedule control section 5 may be formed in navigation ECU 3 and another object. 
[0046] Moreover, with this operation gestalt, the control command which showed the throttle opening and the 
gear ratio is sent to the actuation control section 30 from navigation ECU 3. The actuation control section 30 
may change further the throttle opening and gear ratio which are shown in a control command by internal 
processing. Moreover, to the actuation control section 30, various kinds of control parameters, such as a 
throttle opening and a gear ratio, may be determined for vehicle speed desired value based on vehicle speed 
desired value by delivery and the actuation control section 30 from navigation ECU 3. 

[0047] Moreover, an automatic transmission 38 may be made to control still more positively to a change gear 
ECU 34 as a modification of this operation gestalt. For example, the migration pace of a car can be reduced 
by making it braked with the engine, while making a down shift perform to an automatic transmission 38. The 
gear change map which defines during acceleration the rate which performs a shift change is changed, and 
acceleration may be made to be performed promptly. It is equivalent to the so-called sport transit mode. 
Thereby, the migration pace of a car can be pulled up. Especially, big effectiveness is done so by control of a 
change gear on an ascent hill or a downward slope. Thus, this invention is applicable also to various kinds of 
control units other than a prime-mover output control. According to the content of control, various kinds of 
control-objectives values are adopted, and various kinds of control parameters are adopted. A control 
parameter may be related with the engine of a hybrid car, and proper use of a motor as mentioned above. 
However, the control unit, the control-objectives value, and the control parameter of it having to be what can 
change the migration pace of a car are natural. 

[0048] Moreover, it is also suitable to apply this invention to an automatic transit control unit (the so-called 
auto-cruise equipment). An automatic transit control unit is equipment which makes an operators operation 
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unnecessary. An operato^fc^ates neither an accelerator nor a brake, blj^rime mover and a change gear 
are automatically controlled also for **. During automatic transit, also when normal mode is set up by 
drawing_2 , vehicle speed control by the actuation control section 30 is performed. For example, the actuation 
control section 30 attains the target vehicle speed inputted from the input means which is not illustrated. 
When fuel-efficient operation mode and limiting-speed upper limit mode are set up, control according to the 
control command sent from navigation ECU 3 is performed. Moreover, if it has the display or voice output 
function which can output various warning messages to the operator, it can notify of how the target vehicle 
speed should be set up. 



[Translation done.] 
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* NOTICES * 




iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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